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w m m 

[0001] ^mmn^^^/^^m^m^ti^mytm^isxxim^mwmmm-r^ 

h<DXh& 0 

[ooo2] ^^^^^^Hm^mmm<D^RKm\ mfcWL&mm<z>^m*m\s 
[0003] H^jRtfeSia^bTje<ffiffi$tiTv^ccD^Mos^— s^fe^-ett, 
[0004] mmmm^-(omm\^ A^ytmicn-r^ytm^-<Dm^imm<D±^iz.^x 
[0005] ^<D~wtmtmm<Dmm(D~m*:mn^~t 0 mw-nmmmm^mmiL 

(R) rfcitflMS, (G) ffl ©@#«ttSS«teoV vCfc, *7—-7<<)\'92.<nWW£ 

tfrb, ^^u^x33m^tAyt^x(Dmwn^mK^^xmm^Hx^^ 0 
[0006] yu^uu^x^mmvtcmi^n^mmtL-x, m* tmmam^tix^ 

[0007] ilBWflF^tlRltJilW^^ttytftW-eW:, ^Xf±|SJ^R«H:S*5a«fspSffco 
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%m$tt\ : ftffl 2000-39503^# 
4W;fcift2:#BB¥5-251673HN*# 

[0008] ^-m, m^mmmm<omm^m^mmm^m^x^<rMa-x.mmj}m^ 

[0009] W^nW>-XTi4, Wit ^te<0Al*££fc##LT{£T-r5£V> 

ov^r«ffi^^^^5r^^s^#^^^fe^Att«3t34^*j-LTf4H-^ 

[0010] 1112(4, &&(Dmmm&i<Dm*Mm%^~rmx*foz> 0 Att^26«, 3t^i/X27 

[0011] El3^5feOjl522$|3O®*^«3tO-^!l^-r 0 @^^g80c^jliag|5(D® 

itz^bK^x, M^m<D^]±^m^x^^ 0 isfrisWh, mmmm<Dytmfe 
^&&ft<Dm4o%mmxhK>, m^w-^mmnmmm^m&^m^rix^^ 
z>(D&mkxihz>o ^(Dmzmm^x&m^ft^xzhizi&TT&tcbb, 

gOS^itX@{c5oV^T«, ^M^nl/>-X33, g)fef^6, MfBAB ^^4^X1 
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[0012] t^x\ *&wil mwmmmmcomM&mik^mmKik&n^LirztcMz., 
[ooi3] .his @ #}*mi&irZ)ti#> ^mzmytm^-n, A^^myt-r^mytm 

[0014] ^^^>^xmMm^Am^m^mytm^mm.i-^t^% 
[0015] &tc, mmytmrn^m-B-m^ v vr , &itmmwk<Dmm&-fe-r:&z \m 

[0016] mte:«t D > Mytm*<Dm^vtexdmg, fcteZ^kfab. ffiSo *v 

[0017] £7fc, tulE5t^iim/5W^ir-r5AW3t0^ft^|I]@S, t>L<f^£ti4^T*T?#ti] 

[0018] ^^^^©^^^^^^^^^ilia^l^d^oT^i- 
[0019] Sfcte, fl&fBy—>^KttPI'CfR-efcJ:v\ 

0 

1 0 max 

Lfdf 1^*51 ^T, SulEn K*pr&m&& A n (r) t-TSi^, 

0 

A n(r) = A n [ 1 + m-n r V(2 X f )] 

max 1 

[0020] Attft(D$ig:& X , ItkjtmM&U «fSE^#Jb^«E©BSra N 3tfflKffllJ«E 

l mm 
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= 2m^f/n *mtz.-fftfk<DmklTZ>h%, r £<9*#<r X'O^^r^mcO^ 

l m m+l 

W=a(l +m-n rV(2 X f)) 
i 

[0021] rtt^J:«9, fc6^ft^oAM^coM^«^^iii^^^(?5^-e^t^-et, 
[0022] ^3teaiflKojfe|^l^Oi«$^-^^r^Sr4Wi:-r5 0 

[0023] MIH3fe^illI^^^l^^^ffi^^^^^fe?)^i:^#m^-t-5o 
[0024] tulB3t^iiIIfi, TiO , ZrO , Nb O , Ta O N Si N *3«fctfSi N £>tp<Z>V^ 

2 2252534 23 

[0026] £ib^ HlflH3t^igJ^fi. B£fcttPas«8&P£*l/;/i:SiO (BPSG) £>£t>*TEOS<D* 

2 

[0028] SGIB^feSiilKttx ^l^Si/?*^^ ^IW^A-^^vK #yT5K*3J: 

[0029] mfeSr&trWllBfttttSSJnXdS BTSB-e*>0, $*at=*b£<£«£ii:5-£;3 s "C#5o 
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[0030] zjniz&v* ^-r^n^x^v>^^<> m&mm<DMyt$)m%fa±£"£z>z.k 
^-e#5 0 ^ot, mm&m, mmm^m^Wtwmm^mm.i-^k^x^^ 0 

[0031] rtu- £v , 2^k^mvtc-r^x(Dm^tm s f'^ v vr> ^3t3»**»sr. 

[0032] mSSAlt3t©5*>^lofe^ffl©^lw¥tfcH5Sfi:, SftlB^lw 

lWrlB*l©liM5fcW*tt, Il^ft^^fe, MfS^2cD^f4®mtt, ftufSfg 

[0033] ^tu^, A&yt<Dm.mz£^x&mm<Du>'Xffim*mmkir&^b&*imk 
[0034] s&t^ mtmrncDm^mm^m^titcm^^ziiLWi-^mmmiLmm^ 

ytmffim<Dmmmm<n&mmte^x\,^^k&%fmk-tz> 0 
[0035] rtucj:^ mfcWt&mm±.(DmtLmm<DiiLm^£^x, u^xmrnzmmik-rz 
z.k^mktev, mw-M&mm(Di/~T^mm%Mfo^z>z.krfx%z> 0 m 
ytm^(Dm^m^m^k^,mytm^^(Dmm^±^^khx^ 0 
[0036] tsbt^ tutEmi^WMift^j^ 

MktemteZZ.kttmmk'tZo 
[0037] ^tU^J;^ U^7tt*(Dm-B 1 &* i ko^kt£<^ XM^mP%X^x.^k^X^ 

[0038] HuiEmiiM^fi, mtim^tm^-com^mm^. ^%m^-(o±n^m p$p 
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[0039] ztiKx^^tm^mxm^mm^, M^mftm<^ 0 

[0040] ^tlKli^ ®^(D->^y>-^f 5t^^6^^^-e#, J152®moilft$^\fc'9ft_h 

[0041] *&mfcm%Mytm^&£xfmVEWti&mmfe. m^mm^mM^^mt^ 
^^bK^x^mm^m^mit^^bftx^^mmmmm^m^ftm 

[0042] ^fc, mmmmm+ttm^^tcfr, ytmmm<Dmmzm<xz, mm-f^^ftm- 

[0043] £fc, v^nkyX^i^^/i<, ®^<D^^£ft±£lir5^^-e#5o 

tot, mmmti:®i£mmmw*m$Lx*%z> 0 ^ Att^^ft^j: 
ik-r^tft-^mtm, AMfim<Dmmzmmy£®m<Di&T&%k<-r^bftx% 

[0044] ^fc,^^ffivn^7c^c«2^7n®^A^^*^H^T'#5 0 mftWtWmm 

±<Dmm<DiiLmiz£^x, ^xmrn^mmit-r^bft^smb^, mnmmu 
(D^r^m^m^^^tftx^o tit, ^^^^-^it^^^i^^ 

m\Hx^z.zz.b&x%z>a i&m^y^r^m^b^tftx^, mmmm<D 
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[0045] miY&te<DmteffiigLmm<nm*ffim*7F-fmmmx~hz> 0 

me] (a) - ( e ) te, *$&m(DmM<Di&mi ^m^^mm^^^mmmik^ 
-rmx&Zo 

o 

ms] (a) - (c) (3, *$£W(DmM<Dmm2\zm% mtimm(Dm*mm%^-fmx%> 

-So 

[E9] (a) - (c) te, ^mm<Dmm(omm2iz^^mmm^>^<Dmiffm^^ 
[urn] (a) - ( c ) rau ^mm^mmmmsK^^m^^^m^m^ 

[012] (a) - (c) «\ *38W©ll*0^ffi3fc«S5>*Slff^V'>'X©|l3tW4 

[014]^BJ(^^M(D^^^#5^@^^l/^X(D^^#tt^i-0TfeS o 
[015] (a) - (c) tt, *^0JO^O^5{vl#>6@M^«cDS^:tf JtSr^-f 

0-efc3 o 

[016]^P^(7)^(D^5t#5^@^I/^X(D^#tt^^0-X?feao 

[017] (a) - (d) *mw(DmM<DMni-5^m%mfcMi£mm<vmmjL.m% 

[0046] 1, l a> lb ^iSff^I/^X 



WO 2005/059607 



8 



PCT/JP2004/018750 



2 jj^—y^jv? 

3 Aiem 

5 ^mtm 

6 S^Kf^Cs^W-f^-— K) 

7 Si£*R 
8 

9 N 26 AltJfc 

13 B3feffl*7— 7>f/W^ 

14 Gytm*?*-?^* 

15 R5feffl*9— 7>T^ 

16 B#JBv>'X©JB$r4s$WiJ 

17 Gytmu^xcDmnrmftin 

18 R3tffl^X©a«T^* 

19 m^mm 

20 M£L&ffll^Xc7)®#f^#^ 

21 tf^jfefflv^x^ajf*^ 

22 fil^ffli^yx©iSf^ 

27 ft^W>-X 

28 HttttMfelSfil 

29 t t , 'Cfap©w*ffl©^*JB5f*^>'X 

31 AtOt(*>M) 

32 A*ttt(J532$B) 

33 ^nVVX 

34 A*bfeG&«>Alt) 

35 AJt3te(SitAW) 



70-73,80 @#ftHfe3gft 
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101 mmvtmm(Tio ) 

2 

102 t&mmmm&n) 

103 wo^y^nmm^m 

104 ^-xommi&n) 

104a, 104b y—^O^M 

105 Bytmfrinm&T^^ 

106 Gytmftttmm^^ 

107 R)tlMI^T*^^ 
150 ^-^(DmK^ft) 
150a— 150c ^~XD^% 

200 l^v^b 

201 TiO 

2 

202 

203 Ar^^VJ^ 

204 ^s^s/^^ 



[0047] j^t, mm&m\<^x*mw<DmM(Dj&n&£bKM;fcmmw-tz> 0 

-K)6 N «#^|g^|«fcJ6(DS^f "i-fe^4, AlgS^3 N spffl^®5, *S«fctfSi 

[0048] IH5«, ^B^cD^<7)^l^S^ja$ff^^XO±ffi«iit^-rigT*fe 
6 e P)^i/->-^W-r?>^iii^*^l^. ift5TO^ft^iW*H01[#!j 

x.«,Tio (n=2. 53)iti&mffimytmmrmo2i®mt, £*e<n=i. omm 
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[0049] r^-fij^j AttftO&ft tma^, t ) L<«^:tl^T0O{is^"l>S^ 

[0050] ftrtmittm^>s<i<D&ftmmm cip^> ^jSt-m^ofdM) ^^^5 

[0051] ms^wt, i&mtirm^tm^umo2it^nx^tcisb, ±mmmi^m 

fE^MofW 2£tC£/S#T W^bv ^M^Xh £v \ 

[0052] m 6 (a) - (d) tt % ^mm<Dmm(oMmii^^mmmm\y^(Dmmmm^ 

[0053] fcfc, #5>Sd^«f!i*3V^, }ft®fiIR(BP*>, >0 ©{Rfifcafc^a^fc^C 
[16(c), (d)) 0 *©Jf*3taifi*t3(st-©j|(HB^— 3e(H6( 

c))-ct>j:v>u &mffimftmmm<Dmm&~i£m6(d))xh%]m^\ 

#^fJ^i-*5V>T, ^il^|ffS^MiibTW c e<T 1 b<tVN(|gl6(e)) 0 o£!9, 
^iittW^^TV^J:V\ r<D^§£\ _tfEEl6(a)^|El6(e) ^$tbS«t5t- 
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[0054] 06(a)- (dJtCjSWCI*, V^H®^Ja^f^>X^*3V»"Ot>x ###JIBJ*te 

ftsiu^ot, «|i|ii^n-io4^iii^/jN$<^oTv>< 0 gp*>, $>z>ftm<oft&\mi& 

[0055] ^l^l/VXlttt, MtS^S d««©j»*S©^ KMttHIICfclfco 

TV^o -T^^. H6(c)tJl*J»"t*i|SlBl 04akffli&l 04bO^ff« > 06(a)X»(b 
)^*5tt«*HSl04O^$i:^UV\ IH^lKl, 06(d) K&tf&Mmi 50a, j&M©150b 
^it^IlSOc^fB^ [116(b) ^*3^S*|#Bl50^$i:^sUV\ Jfefcs, 06(a 

) — (d) ui^i-faft^^JE^^i^Xfc&v^-cfe, K)¥ttti mt- j£"C*>So 
[0056] ±fB#«fiH«©«a*, Aft3fe^SE^^I^3e^^tt«t»3/h$v^#^tt, 
^^aiff^n fit, 

eff 

n ={WXnh+(a-W)nl}/a (1) 

eff 

[0057] H7f4, ^mm<^MM(DmmiK^^m^^^(Dm^fm^^i-mx' 

<^S±5*PBfa3R©«H4^<CS 0 fc*5, Bl7^i-ac«ll»W[, fc^X (550nm)<£> 
AI*tt££^EBHf (4. 43/im)T*^$-fr6fcJ6(D@^^^bT*5i9, 

.299#^) 0 

[0058] An(r)=An [1+m-n rV(2 1 f)] (2) 

max 1 
0 1 

©®*f*©**ttSrn + An t©f^, An tel. 53) fcU fiBr^&ttSiiufE 

0 max max 

n tc*f-T5®^©|l5>SrAn(r)i:-rS, 

0 

[0059] ±SB0>(l)*3«fctf (2)5fcK>, R7^<Dy~>-^^-r53fe^^^^¥# 
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W=a(l+m-nrV(2Xf)) (3) 
i 

[0060] fc/cU m= 0, 1, 2, • • • 

*3<fctf, r < |r| < r T'fcU, 

m m+1 

r 2 =2m^f/ n 

m 1 

[0061] ±IBO(3)^b^P^bd>^<J;5^. #»BI!K:«3£ft*^©**<B4$£W:, Hftffi 

■So 

[0062] mtf* 04^bfeHJ6o^ffil::*3V^-C, #*®ifr*i'>'X©&ft*tt*&97% 

[0064] mm<7)^m2) 

ins (a) - (c) *»^onifc©^ift2»j:«5 w£mm<^£*if ^tr^-rm-efc 

jh^etbBffl frmmvf+wxi 05, gjb ^e^^xioeas «t tm^^asT 

0J^#,5^®W^X1O5— 107t?tt % AUftlO— 12©jgS^<toT#¥^ 
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, Ji!E(2)^:^L7cJ;5^ JB0f*^*36 s Alt3te©tt*a.fcSJt«|-t-S^«>-e 

[0065] 09(a) - (c) tt, *&&<Dm&<Dfci&2\Z.&Zftmmft*\'>X<Dmift&ftl5& 
^•rmxtb&o o£<9, 09(b) ^UfcltfflcDSJlfW^lT^^^^UT, 09(a) 

i9 mjft mm^ > ( «^jb^t 1 6 c±*t< , 09 (c) k^-t £5 k 
[0066] u±<dxok, tb&m&*^xM%<Dm&mii*. ^mmm^m^^m-r 

[0067] mM(DMWi3) 

*^m2fcMH£AoT£fcAl*3te9ii* ^MUJBtff^l'VXl MioT^ft^ 
AJttt9©fcjSU©Hl9tt, £ft«teffc9!Ufc£:|80, ^SMfcW*©^*^"?*) 

[0068] 011 (a) - (c) r*, ^m<DmMmmz\^%ft^mmm^x<Dm&m9r^ 

Sr^i-0-efeSo 011 (b) (^-r^^^fflw^x^®^^b2i^S2p^b-crtL 
b&jfctfcLT^.5£, 011 (a){c^-rffi^i^fflw^x-e(i©jff^'fb20^^:#< N 

011 ( c ) {^-rs^^^vx-t?^^^^22^^otv>5o *mm<Dwmfc 
tettzmimmx*^ ^±<D^^m^x^^mm^^(Dmm^nnv 

[0069] 012 (a) - (c) te, ©11^^1(83 t^S^JS^^VX^^^ttS: 

0T*fc£ o 012 (a) — (cMdtt, «L&EE$i£2. 66-4. 47^mWr H 1tt{^ 

TW5 0 012(a), (b)43j;t/(c)<Z>JlKT^^LfcM^il^S<^S^oT.^^: 
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[oo7o] @fwwft»«©i«»i«^*^-r«feftjc:fa, ®3d©s*^k*5i^s^So 

[oo7i] &.±<d£ok, *%wiz.&z>mytm*n, t(Dmmi^Amyt<Dm^mm^ 

&mtmm(Dmm^m^tz.u>xmm^mbt£Z> 0 
[0072] mn<owm4) 

2£3fe£*L, #7— ^/l^SriliSLT, S3tffi6Kl5!iaii-«o ^JB^f^u>-Xlo 

K:3ilv^u'>'X^s^•^5rt^sRr^l-eab5. mrf , *^jfio^«8-ew:, Att^3o 

0 <£>G#; ( ^ = 550nm) (C^LT, ^^gg«l2. 9/im, VyXfO. 9 M m©^JB 

[0073] Hi4tt, ^^(Dmm<D^mA\z.^^mmm^^<Dm%mm:^-tmx 

ui/Xb\m.VX, *M%<Dftm&fflk\zM\i^k&ipfr%> 0 A**££#5 
° ^Ji^6tW^ni/^XTii*3fe^^^Tb^J650^*fU #*©#T^ 
^XTi±10° mS^-e*^5a^90%^oTV^ 0 ^fc, A^^20° T'te 
W^nUi/X-efi^j30%-C*fcSco^*fU ^©*f^U^X-Cfi70%^±T*fc<5 
o £<b^ Al*££tf s 30° TiiW^oU>-XT*f*^I10%T*fcS^}^U > ^©t»f 
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[0074] siixDtt^ *&&ictik&wi{mtom*tt. Amftm<DmmzmMyt%>m<D 
[0075] sk±<Di.oK. ^WK&zMytm+x^ AftyttDAttft&.K&'ox&miLm 
[0076] mmmzms) 

015 (a) -(c) tt, *^P^(D^(DJF^5^5|lI«^«©S^ ; ltit^i- 
UlT'fcSo *HfWWfeS£*«U 31^[Um©VGA^fflUTV^ 0 015(a) ^-^J: 

^^»^©^®#fcffl5Z2«^©Ji4te®*«H:, 3t©>Mta&asftfc5o 015( 
b) ^-f-«£5l-> H^li^igg28(D4 3 «^W^M^^ttAlt^31^^^0 o 
-CAfti-S©^*fUT, HI15(c)^-rj;5^ J^M^^Mijf i-teAtt}fe32 

tfS$J30° t?AM-r?> 0 

[0077] z-x\ *mm<Dmmxi^ mw-nmmw2s<D^<L^^hm^i%^\^nx 

*t>^3t36**Sii5<*5«t5K:i-5o 1-ftfc>*>* Hl5(b)H:SH-«fc5^ 
{4B«^{i®^<D^®^u^X29^,M^^«3t^*@^^>'^T*fe 
015(c) fc*H-J:5te, ^5al?P^^gt-5W^^^*@*f^^X30^, 
^feAtt^i-^-rs/cfe, 5I#«fc9i»*g&/h£<r5w£fcJ:!>, 

yt^m*mm-z>^tfrx%z> 0 
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[0079] (H16«, ^0^(D^O^5^#^^ia^^>X^^^|4^^|ll-^ 

-r s ^])^^n^x^^mwm^mmtmum<D s m^A^nm^3o° xh5 
o%nm^^M^m^m^L-x^^ 0 Att«^2o° £iftxte. 
^n^x^^m^mwmmu±(Dm^9j}m^m^tK^i,x^^ 0 a 
%f%m&2o o <Dm&. ^vy^n^x^^mi^M^mnxn8o%umxh^(D 

[0080] £fc, ^^^^^(^sig^^B^^bT, i&m(D^y>>?&M-fttfc$: 

■i-z>tctfx\ Mmjjm^mmi^m^^^^mmmcDmPfMi^m^mmx^ 
mm'm-tm#>xm^\ 

[0081] mM<DT&me>) 

mn (a) - (d) ft, ^Bj(DHM^^fiii-5^#^ia^«#^a^5txs^ 
[0082] in 17 (a) ^-tj;?^ ~£-rmi%(D¥mfc7 , v j £**m^^x. smm-t^ytm^- 

it, 2. 25Aim^1?fe'9, S3t$Pttl. Um^t'feSc 
[0083] ^^X^XVCVDSrffll^T, ¥*&^S5(^Ji^^TiO fl||20l£r?«U 

2 
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±.mz.Uz/Xh200%mfii1-Z> o &*5> TiO Jg|201tW^h200<^^«:^n^*U) 

2 

. 8 \x mi:l # m~Cfc<5 0 

[0084] mz., 1317(b) l^l'^R«3t^^-^^UTfc§SiC^cD^-/l-K 
(&3D202£, Ui?Xh200Kl50X;-X?mm'7i'*-rZ>^tK£^X, wmw^^^y 

[0085] Hll7(c) ^-r£5Kl> 180t:^*h^— ^£ff ofct&, Ar-f^^U^ 

i:iot, ^l^Pt^^^^os^tT^o IEli7(d)^i-J;5{-> i^xh20 
[0086] r(Dj;5i-> *&m^&%&ftM*v>W£%&fc£0 , WfttmXM&k&Sitt. 

[0087] U±XmW&ft^tcmM<DMm2~5K&tfZ>U>'X^ f/J^DI^lnmWT 

2 

[0088] ^fc, 3t3SiflJBIW:, BJf^l. 45^_h3. 4^T<£if5®^M#«rfflVV5<Z>;&s 
££>Kl, ffi&T&mti, TiO (JS#T^2. 3-2. 55) N ZrO (2. 05) , Nb O ( 

2 2 2 5 

2. 2hTaO (2. 1), Si N (2. 0) *3«fctfSi N (D^V^Tfr^fflV^cD^M^L 

2 5 3 4 2 3 

[0089] yt^M^fe, B^tci-ZPfrWjmZtlfcSiO (BPSG(Boro-Phospho Silicated 

2 

Glass)) *dJ:OTEOS (TetraethoxySilane) (D^V^f iXd»SrfflV^©*SM*UV\ r. 
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[0090] 3te3ififll», ^^o^fy(l. 5) , ifr)*9WMkFf-A't\. 55) % 7j<y 

[0091] &*3, ±mmm<D]^mi — 5'C^ CCD<SrfflWCV^5^ MOStyt^ffl^Ti 

^<Dmm^m^m^^x^mmmm^>^m^xh^^\ *fc 
^xh^m^\ *fc, &mw<Du>xzmmvtc±i/^zis~v^?mmt^xh% 

[0093] ^P^^^^^^^-^ir/H^^^efi, 7 ? v ? ^/Vt^^^7> -t^/v* 
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[i] Attyt&Myfrtz>Mftm*x»&^x. 

[2] mifcytmmm<DM&mz$o\,^x, &tftmm\m<Dmmtf-fextbz> 

[3] mfzftmmmtmMki-zA^ftvm&tmum. hv<n^ti&,r^m^ 
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